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Introduction: This study aimed to analyze the knowledge and attitudes of Brazilian Oral Medicine and Pathology (OM/OP) specialists about genetic diseases.



Methods: A cross-sectional and descriptive study was conducted with Brazilian OM/OP specialists, using a pre-structured online formulary. Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS®). The questionnaire was sent to 273 specialists, members of the Brazilian Society of Stomatology and Oral Pathology (SOBEP).



Results: A total of 58 (21.2%) OM/OP specialists responded to the questionnaire. Most of the participants (67.2%) have declared attending theoretical courses on diagnosing and genetic testing for genetic diseases. Furthermore, 79.3% of participants reported that there are barriers to integration between the fields of Medical Genetics and OM/OP. Longer time working as a PhD was associated with knowledge of lesions predictive of genetic diseases (P < 0.05). Dental abnormalities and the presence of tumors, along with Gorlin-Goltz (nevoid basal cell carcinoma syndrome) and Gardner syndromes and neurofibromatosis, were the most frequently reported conditions and recalled by the responders of the survey.



Conclusions: There is limited integration between Medical Genetics and OM/OP. However, there is considerable knowledge about oral manifestations as indicators of genetic diseases among OM/OP experts.
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1 Introduction

Clinical genetics has revolutionized the understanding and treatment of several health conditions, especially genetic diseases and syndromes (1). Precision medicine, which aims to tailor treatments based on individual genetic, environmental and lifestyle variations, is showing great results, mostly in the treatment of rare and complex diseases (2). However, due to the reliance on genomics to develop therapies and diagnostic tests, there has been an increase in discussions regarding disparities in healthcare, particularly among populations with rare genetic variants or the presence of “orphan” diseases (2–4).

The development of therapies and management of rare genetic diseases still faces challenges. There are difficulties in attracting financial resources for research, a lack of multidisciplinary teams, and data from different populations are limited (2, 4–6). Gene therapy, which includes advanced techniques such as CRISPR-Cas9, viral vector delivery systems, and RNA-based modulation, has emerged as a transformative strategy for correcting or replacing defective genes (7, 8). For example, therapies targeting mutations in genes such as PTCH1 (associated with Gorlin-Goltz syndrome) or NF1 (related to neurofibromatosis type 1) underscore its therapeutic potential (9). Nevertheless, fewer than 10% of rare diseases currently have FDA-approved therapies, and diagnostic delays remain a global challenge, with an average duration of 5–7 years before a definitive diagnosis is reached (10, 11). These disparities are further pronounced in low-resource settings, where access to genetic testing and specialized care continues to be limited (12).

The integration of Medical Genetics with Oral Medicine and Pathology (OM/OP) and has been fundamental for the advancement of personalized medicine, particularly in the diagnosis of rare genetic diseases (2, 3, 6, 13). In Brazil, OM/OP specialists are responsible for the diagnosis and treatment of diseases affecting the orofacial region. In addition, the integration of genetic knowledge is necessary, allowing a more precise and personalized approach (14–16). According to the literature, many rare genetic diseases may have manifestations in teeth, oral mucosa, and structures of the head and neck region. Moreover, they may be accompanied by underlying cutaneous or systemic signs (17–26). Specific genetic conditions, such as ectodermal dysplasia, Gorlin-Goltz syndrome (also called Gorlin syndrome or nevoid basal cell carcinoma syndrome), and neurofibromatosis type 1, are examples that present orofacial alterations requiring a deep understanding (9, 20, 22) and the need for the presence of an OM/OP specialist for the multidisciplinary care (13).

Despite the critical role of OM/OP specialists, a global survey revealed that only 22% of dentists feel confident interpreting genetic test results (27). In Brazil, structural barriers, such as centralized genetic services and a shortage of trained professionals, further hinder interdisciplinary collaboration (28). Due to the scarcity of studies evaluating the relationship between clinical medical genetics and OM/OP, the present study aims to analyze the knowledge and attitudes of Brazilian OM/OP specialists about rare genetic diseases.



2 Material and methods

This cross-sectional and descriptive study was conducted in accordance with the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines for reporting observational research study (29). The survey was conducted from May to July 2024 with OM/OP specialists from all regions of Brazil. Convenience sampling was adopted to recruit participants. The participants were members of the Brazilian Society of Stomatology and Oral Pathology (SOBEP), Brazil.

The instrument was a questionnaire, available online and sent via the Google Foms® tool. The form, sent by e-mail, contained a cover letter about the study, explaining voluntary participation in the research and acceptance to participate in the study by answering the option “I declare that I have read and agree to participate in the research”. The questionnaire contained 14 questions divided into two sessions. The first session contained variables related to the characterization of the participants and the second session presented open and closed questions on the topic of genetic diseases (Figure 1).


[image: Survey form divided into two sections. The first session collects demographic and professional data with questions on location, academic background, and employment, using a mix of yes/no and open-ended formats. The second session addresses clinical genetics practices, including training, diagnosis, referrals, genetic testing, and interdisciplinary collaboration, with yes/no, multiple-choice, and open-ended responses.]
FIGURE 1
Questionnaire items applied to the of Brazilian oral medicine and pathology specialists.


The instrument was sent to 273 professionals with registered emails available on SOBEP website. Participants who did not select the agreement option were excluded. Blank and incomplete answers were also excluded from the study. The answers were automatically consolidated in Microsoft Excel spreadsheets. The spreadsheets were downloaded and exported to the Statistical Package for the Social Sciences (SPSS®) 27.0 for database construction. Descriptive analyses of frequency (n), percentile (%), mean, and standard deviation (SD) were performed. Student's t-test was used to assess the mean duration of professional experience since obtaining the degree in relation to variables associated with practice and knowledge. A P value of ≤0.05 was considered statistically significant. The entire study was conducted after approval of the Ethics and Research Committee (number: 78387924.0.0000.5141).



3 Results

The distribution of specialists by state and the response rate are presented in Figure 2. The state of São Paulo has the highest number of specialists (28.2%, n = 77); however, it accounted for 19.5% of the responses. States such as Acre, Alagoas, and Maranhão achieved a 100% response rate, but they have a low number of specialists (Range 1–3). Two SOBEP-affiliated professionals are based outside Brazil. Out of the 273 professionals, 58 (21.2%) responded to the questionnaire. Most of the participating specialists resided in the state of São Paulo (25.9%), followed by Minas Gerais (22.4%) and Santa Catarina (8.6%). The average time of practice as an OM/OP specialist was 18.4 years (SD ± 8.9 years), 18.6 years (SD ± 8.1 years) as a master, and 14.6 years (SD ± 7.7 years) as a PhD. The characteristics of professionals are depicted in Table 1.
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FIGURE 2
Geographical distribution of SOBEP-affiliated specialists and survey respondents by Brazilian state. (A) Number of specialists affiliated with the Brazilian Society of Oral Medicine and Oral Pathology (SOBEP) by state. (B) Number of respondents to the national survey on professional profile and knowledge related to genetic conditions with oral manifestations. Darker shades indicate higher counts in both maps.




TABLE 1 Characterization of the participants of the study (n = 58).



	Variable
	n
	%





	Brazilian Region
	
	



	North
	2
	3.4



	Northeast
	9
	15.5



	Midwest
	1
	1.8



	Southeast
	33
	56.2



	South
	13
	22.1



	Training
	
	



	Specialist
	34
	58.6



	Master's degree (Msc)
	51
	87.9



	PhD degree
	48
	82.8



	Affiliationa
	
	



	Public colleges
	35
	60.3



	Private colleges
	15
	25.9



	Private practice
	19
	32.8



	Public healthcare system
	6
	10.3




	aMultiple-choice question







Regarding training for the diagnosis of genetic diseases, more than half of the professionals reported having received theoretical content (67.2%), and 70.7% of the professionals reported that they conduct evaluations aimed at diagnosing these diseases. Less than one-third of the professionals (24.1%) have requested genetic tests to assist in the diagnosis, and some respondents (13.8%) have doubts regarding the inclusion of OM/OP specialists in the multidisciplinary team involved in clinical genetics. A longer duration of professional experience following PhD completion (15.5 ± 7.99 years) was significantly associated (P = 0.022) with greater knowledge of specific groups of oral manifestations indicative of a probable diagnosis of genetic disorders.

Most participants reported that a barrier to integration between specialties with medical genetics is the lack of multidisciplinary collaboration with medicine, followed by the shortage of professionals trained for clinical genetics practice and the lack of specialized services (Table 2). Tables 3, 4 present the groups of oral alterations and probable diagnoses reported by the professionals, which are commonly observed and identified during clinical practice. The following conditions were reported once each (2%): Pierre Robin sequence; Treacher-Collins syndrome; hypophosphatasia; Kabuki syndrome; Ascher syndrome; Paget's disease; Inborn Errors of Metabolism (IEMs); Papillon-Lefèvre syndrome; and Ehlers-Danlos syndrome. Other non-genetic syndromes were also mentioned by participants.



TABLE 2 Management of the oral medicine/pathology specialists for patients with suspected genetic diseases (n = 58).



	Variable
	n
	%





	Genetic disease training



	Yes
	39
	67.2



	No
	19
	32.8



	Performs assessments focused on diagnosing genetic diseases



	Yes
	41
	70.7



	No
	17
	29.3



	Contact to refer patients to a clinical geneticist



	Yes
	20
	34.5



	No
	38
	65.5



	Are there specific groups of oral alterations that suggest a probable diagnosis of genetic diseases?



	Yes
	49
	84.5



	No
	9
	15.5



	Evaluates relatives of patients with suspected genetic diseases



	Yes
	53
	91.4



	No
	5
	8.6



	Requested genetic tests for suspicion of a genetic disease



	Yes
	14
	24.1



	No
	44
	75.9



	Oral Pathology/Oral Medicine should be part of the multidisciplinary team involved in clinical genetics



	Yes
	50
	86.2



	Maybe
	8
	13.8



	Difficulties in integrating Oral Pathology/Oral Medicine into the multidisciplinary team involved in clinical genetics



	Yes
	46
	79.3



	No
	12
	20.7



	Reasons for integration difficulties



	Lack of knowledge
	9
	19.5



	Lack of recognition of Dentistry/Oral Medicine
	13
	28.2



	Deficient professional education
	10
	21.7



	Multidisciplinary deficiency
	15
	32.6



	Lack of specialized professionals/services
	14
	30.4



	Decreased demand
	3
	6.5



	Low remuneration
	3
	6.5









TABLE 3 Oral alterations reported by the oral medicine/pathology specialists (n = 50).



	Oral alterations
	n
	%





	Dental abnormalities
	26
	52



	Tumor presence
	21
	42



	Facial deformities/orofacial changes
	14
	28



	Tissue alterations
	14
	28



	Gnathic changes
	13
	26



	Tissue proliferation/“growth”
	10
	20



	Pigmented lesions/spots
	9
	18



	Ulcerations
	4
	8



	Vascular malformations
	3
	6



	Bleeding
	2
	4



	Dermatological changes
	2
	4



	Others
	9
	18









TABLE 4 Genetic diseases with orofacial alterations reported by the oral medicine/pathology specialists (n = 50).



	Diagnostic hypotheses
	n
	%





	Gorlin-Goltz syndrome (nevoid basal cell carcinoma syndrome)
	15
	30



	Gardner syndrome
	8
	16



	Neurofibromatosis
	8
	16



	Peutz Jegher syndrome
	7
	14



	Cleidocranial dysplasia
	5
	10



	Cowden syndrome
	4
	8



	Amelogenesis imperfecta with nephrocalcinosis
	3
	6



	Apert syndrome
	3
	6



	Crouzon syndrome
	3
	6



	Down syndrome
	3
	6



	McCune-Albright syndrome
	3
	6



	Osteogenesis imperfecta
	3
	6



	Cherubism
	2
	4



	Crohn's disease
	2
	4



	Epidermolysis bullosa
	2
	4



	Fanconi anemia
	2
	4



	Hereditary gingival hyperplasia
	2
	4



	Mucopolysaccharidosis
	2
	4



	Sjögren syndrome
	2
	4



	Sturge-Weber syndrome
	2
	4



	Other diseases
	14
	28







Regarding the conduct in requesting genetic tests, eight professionals reported that they refer patients to a medical team, citing reasons such as lack of knowledge, high cost of the tests, or existing partnerships with human genetics teams and services. Among the tests reported by Oral Medicine specialists were karyotyping, exome sequencing, western blot and genetic sequencing by next generation sequencing (NGS).



4 Discussion

The results of this study highlight the importance of integration between OM/OP and Medical Genetics, particularly in the context of the diagnosis of genetic diseases. An experience in a specialized center for rare genetic bone diseases (30), the need for a collaborative organizational model is emphasized. The presence of a multiprofessional team aimed at providing comprehensive care to patients who may present with under-investigated and complex pathologies is essential for an adequate management of the patients (30). The presence of an OM/OP specialist is recommended in multidisciplinary teams, as genetic or congenital diseases can predispose individuals to syndromes that commonly manifest with oral alterations. Furthermore, the presence of oral manifestations may be the first or most accessible manifestations and this would lead to suspicion and a more complete investigation of the patient (6, 21, 23, 24, 31–34).

Even with an average of over ten years of specialization in the field, a gap was identified in the management of patients with genetic diseases. Although a significant percentage reported having received theoretical content during their training, only 24.1% have requested, at least, a genetic test during practice. This data suggests a practical barrier to utilizing diagnostic tools. The teaching of clinical genetics in undergraduate and graduate studies dentistry should represent the training of professionals for diagnosis and appropriate management of patients with genetic diseases, as well as of their families (35). However, some countries experience deficiencies in dental genetics’ education (27, 36, 37) For example, Brazil, one of the countries that graduates the most dentists in the world, focuses its dental genetics training almost exclusively on scientific research (36). Evidenced by the results of the present study, which show that most specialists worked in the university education sector, most often in the field of scientific research.

The variables related to the participants’ perceptions in the present study align with the information discussed earlier. They identify the main barriers to integration with medical genetics as the lack of interdisciplinary collaboration with medical geneticists, followed by the shortage of professionals trained in clinical genetics. There is an urgency in the development of educational and continuing training programs, which should focus on interdisciplinary collaboration and provide practical skills for integrating genetic knowledge into the clinic (36–41). In addition, the lack of specialized services in Brazil was highlighted as a significant barrier. The Brazilian Unified Health System (SUS) established the National Policy for Comprehensive Care for People with Rare Diseases in 2014 (https://bvsms.saude.gov.br/bvs/saudelegis/gm/2014/prt0199_30_01_2014.html), which provides comprehensive care and treatment for individuals with these diseases, guidance to families, and genetic counseling (42). However, according to the literature, due to the extensive territorial dimension, lack of qualified professionals, and a healthcare network with centralized services for rare conditions, users and their caregivers often face a taxing therapeutic journey. This corroborates the fact that the number of centers for genetic diseases is still minimal compared to the actual demand (12, 28).

The perception of difficulties in integrating specialties is also reflected in the doubts of professionals about the role of OM/OP in the multidisciplinary team of clinical genetics (13.8% of respondents). There is a need for greater clarity and theoretical knowledge about the functions of these professionals in the care of patients with genetic diseases (20, 36, 42, 43). The limitation of access to essential resources for the diagnosis and management of genetic diseases hinders multidisciplinary development and integrated dental care (6, 9, 43–45). To mitigate potential risks, the establishment of reference centers and the strengthening of specialized clinical genetics services are valuable steps toward overcoming structural limitations and providing adequate support to team professionals.

The presence of dental abnormalities and tumors were the conditions reported by experts that are commonly associated with rare genetic diseases. Genetic conditions such as Gorlin-Goltz syndrome (nevoid basal cell carcinoma syndrome), Gardner syndrome, Peutz-Jeghers syndrome, neurofibromatosis, cleidocranial dysplasia and ectodermal dysplasias were also frequently mentioned. This suggests significant knowledge of these diseases among OM/OP specialists. The association between the presence of oral alterations and the mentioned pathologies aligns with previous case reports and observational studies (5, 9, 20, 31, 46–48). It is necessary for OM/OP specialists to have knowledge about the phenotypic characteristics of rare genetic diseases. As early diagnosis will ensure appropriate and timely multidisciplinary referrals (49). Furthermore, early identification of syndromes such as Gorlin-Goltz (nevoid basal cell carcinoma syndrome), Gardner, Peutz-Jeghers, and Cowden is crucial for guiding early diagnosis and treatment planning, especially for neoplasms associated with these conditions (50–52).

This study provides important evidence about the knowledge and practices of OM/OP specialists concerning medical genetics, revealing a growing awareness of the importance of genetic diseases in dental health. However, some limitations should be considered. First, the sample size, though representative of Brazilian regions, may limit the generalizability of findings to other contexts. Second, the inclusion criteria were based on membership in the SOBEP, which aggregates specialists in both OM and OP. Importantly, we did not stratify participants by subspecialty, which could influence responses. This limitation precluded stratified analyses and highlights the need for future studies to differentiate these groups. The association of time since PhD suggests that advanced training may increase diagnostic suspicion, but the overall lack of association highlights potential gaps in standardized genetics education in OM/OP training programs, rather than individual experience alone.

Finally, regional disparities in Brazil's healthcare infrastructure, such as uneven access to genetic testing and centralized specialist services, may have influenced participants’ practical engagement with genetic diagnostics, a factor not fully captured in this study. Despite these limitations, the findings provide critical insight into the gap between theoretical and practical knowledge in medical genetics among OM/OP specialists. They underscore the urgency of educational interventions that integrate clinical genetics into dental curricula and foster interdisciplinary collaboration. Future research should incorporate subspecialty-specific analyses (Oral Medicine vs. Oral Pathology) and explore systemic barriers, such as uneven resource distribution, to optimize care for patients with rare genetic diseases.

There is inadequate integration between Medical Genetics and OM/OP, with a lack of professionals and multidisciplinary teams being cited by practitioners as limiting factors. However, there is a widespread recognition among professionals of the presence of oral alterations as indicators of genetic diseases. The creation of policies that support the formation of multidisciplinary teams, the development of specialized genetic clinical services, and interprofessional training in the field could facilitate the adoption of a comprehensive and integrated approach to care.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by United Colleges of Northern Minas Gerais - Funorte. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

ST: Data curation, Formal analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing. DM: Conceptualization, Formal analysis, Methodology, Supervision, Writing – review & editing. PB: Conceptualization, Supervision, Visualization, Writing – review & editing. EG: Conceptualization, Supervision, Visualization, Writing – review & editing. LS: Conceptualization, Investigation, Methodology, Validation, Visualization, Writing – review & editing. FA: Supervision, Visualization, Writing – review & editing. RC: Conceptualization, Supervision, Visualization, Writing – review & editing. HM-J: Conceptualization, Methodology, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Pavan S, Rommel K, Marquina MEM, Höhn S, Lanneau V, Rath A. Clinical practice guidelines for rare diseases: the orphanet database. PLoS One. (2017) 12(1):e0170365. doi: 10.1371/journal.pone.0170365


	2. Alawi F. A call to study orphan diseases. Oral Surg Oral Med Oral Pathol Oral Radiol. (2018) 126(2):95–7. doi: 10.1016/j.oooo.2018.05.003


	3. Martelli Júnior H. In reply to: Alawi F. Using rare diseases as teaching models to increase awareness. Oral Surg Oral Med Oral Pathol Oral Radiol. (2019) 128(6):690–1. doi: 10.1016/j.oooo.2019.07.002


	4. Alawi F. Accounting for diversity in rare disease research and precision medicine. Oral Surg Oral Med Oral Pathol Oral Radiol. (2020) 129(3):175–6. doi: 10.1016/j.oooo.2019.11.016


	5. Higham P, Alawi F, Stoopler ET. Medical management update: peutz jeghers syndrome. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. (2010) 109(1):5–11. doi: 10.1016/j.tripleo.2009.08.022


	6. Sobrinho LMF, Ferreira SBP, Coletta RD, Leão LL, Aguiar MJB, Martelli Júnior H. The role of dental phenotypes in the diagnosis of rare diseases: multiprofessional experience. Oral Surg. (2022) 15(4):756–7. doi: 10.1111/ors.12724


	7. Maeder ML, Gersbach CA. Genome-editing technologies for gene and cell therapy. Mol Ther. (2016) 24(3):430–46. doi: 10.1038/mt.2016.10


	8. Dunbar CE, High KA, Joung JK, Kohn DB, Ozawa K, Sadelain M. Gene therapy comes of age. Science. (2018) 359(6372):eaan4672. doi: 10.1126/science.aan4672


	9. Figueira JA, Batista FRS, Rosso K, Veltrini VC, Pavan AJ. Delayed diagnosis of Gorlin-Goltz syndrome: the importance of the multidisciplinary approach. J Craniofac Surg. (2018) 29(6):e530–1. doi: 10.1097/SCS.0000000000004438


	10. Ferreira CR. The burden of rare diseases. Am J Med Genet A. (2019) 179(6):885–92. doi: 10.1002/ajmg.a.61124


	11. Wakap SN, Lambert DM, Olry A, Rodwell C, Gueydan C, Lanneau V, et al. Estimating cumulative point prevalence of rare diseases: analysis of the orphanet database. Eur J Hum Genet. (2020) 28(2):165–73. doi: 10.1038/s41431-019-0508-0


	12. Iriart JAB, Nucci MF, Muniz TP, Viana GB, Aureliano WA, Gibbon S. From the search for diagnosis to treatment uncertainties: challenges of care for rare genetic diseases in Brazil. Cien Saude Colet. (2019) 24(10):3637–50. doi: 10.1590/1413-812320182410.01612019


	13. Martelli DRB, Martelli Júnior H. Undiagnosed and rare diseases: current challenges, perspectives and contribution of oral cavity examination. Oral Surg Oral Med Oral Pathol Oral Radiol. (2020) 130(2):227–8. doi: 10.1016/j.oooo.2020.04.011


	14. Gupta R, Shekar BRC, Goel P, Hongal S, Ganavadiya R. Role of dentist in genetic counseling: a critical appraisal of the current practices and future requirements in Indian scenario. Dent Res J. (2019) 16(3):131–8. doi: 10.4103/1735-3327.255746


	15. Divaris K. The era of the genome and dental medicine. J Dent Res. (2019) 98(9):949–55. doi: 10.1177/0022034519845674


	16. Duan X. Crosstalk between stomatology and medical genetics: viewpoints of Chinese scholars. Oral Dis. (2023) 29(6):2331–3. doi: 10.1111/odi.14679


	17. Martelli-Júnior H, Bonan PRF, Santos LN, Santos SMC, Cavalcanti MG, Coletta RD. Case reports of a new syndrome associating gingival fibromatosis and dental abnormalities in a consanguineous family. J Periodontol. (2008) 79(7):1287–96. doi: 10.1902/jop.2008.070520


	18. Pêgo SB, Coletta RD, Dumitriu S, Iancu D, Albanyan S, Kleta R, et al. Enamel-renal syndrome in 2 patients with a mutation in FAM20 A and atypical hypertrichosis and hearing loss phenotypes. Oral Surg Oral Med Oral Pathol Oral Radiol. (2017) 123(2):229–234.e2. doi: 10.1016/j.oooo.2016.09.226


	19. Ferreira SBP, Viana MM, Maia NGF, Leão LL, Machado RA, Coletta RD, et al. Oral findings in Williams-Beuren syndrome. Med Oral Patol Oral Cir Bucal. (2018) 23(1):e1–6. doi: 10.4317/medoral.21834


	20. Pinna R, Cocco F, Campus G, Conti G, Milia E, Sardella A, et al. Genetic and developmental disorders of the oral mucosa: epidemiology; molecular mechanisms; diagnostic criteria; management. Periodontol 2000. (2019) 80(1):12–27. doi: 10.1111/prd.12261


	21. Carneiro VF, Machado RA, Barbosa MC, Dias VO, Martelli DRB, Martelli-Júnior H. Dental anomalies in syndromes displaying hypertrichosis in the clinical spectrum. Braz Oral Res. (2023) 37:e030. doi: 10.1590/1807-3107bor-2023.vol37.0030


	22. Carvalho AA, Ferraz LDA, Martelli DRB, Machado RA, Martelli Júnior H. Craniofacial findings in syndromes associated with cafe-au-lait spots: a literature review. Rev Assoc Med Bras. (2023) 69(1):195–202. doi: 10.1590/1806-9282.20220866


	23. Castilho NL, Resende KKM, dos Santos JA, Machado RA, Coletta RD, Guerra ENS, et al. Oligodontia in the clinical spectrum of syndromes: a systematic review. Dent J (Basel). (2023) 11(12):279. doi: 10.3390/dj11120279


	24. Pedraza RM, Bezerra HKF, Magaña LC, Montaña LCP, Lino YR, Salazar AG, et al. Multiple odontogenic keratocysts in a patient with lowe syndrome: a first case report and literature review. Oral Surg Oral Med Oral Pathol Oral Radiol. (2023) 136(6):e171–6. doi: 10.1016/j.oooo.2023.07.008


	25. Carvalho AA, Machado RA, Maia CMF, Santos LAN, Martelli DRB, Coletta RD, et al. A rare LMNA missense mutation causing a severe phenotype of mandibuloacral dysplasia type A: a case report. Rev Paul Pediatr. (2024) 42:e2022189. doi: 10.1590/1984-0462/2024/42/2022189


	26. Arruda JAA, Schuch LF, Abreu LG, Silva LVO, Monteiro JLG, Pinho RF, et al. A multicentre study of 268 cases of calcifying odontogenic cysts and a literature review. Oral Dis. (2018) 24(7):1282–93. doi: 10.1111/odi.12906


	27. Dudlicek LL, Gettig EA, Etzel KR, Hart TC. Status of genetics education in U.S. Dental schools. J Dent Educ. (2004) 68(8):809–18. doi: 10.1002/j.0022-0337.2004.68.8.tb03828.x


	28. Horovitz DDG, Ferraz VEF, Dain S, Marques-de-Faria AP. Genetic services and testing in Brazil. J Community Genet. (2013) 4(3):355–75. doi: 10.1007/s12687-012-0096-y


	29. von Elm E, Altiman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies. J Clin Epidemiol. (2008) 61(4):344–9. doi: 10.1016/j.jclinepi.2007.11.008


	30. Eekhoff EMW, Micha D, Forouzanfar T, Vries TJ, Netelenbos JC, Klein-Nulend J, et al. Collaboration around rare bone diseases leads to the unique organizational incentive of the Amsterdam bone center. Front Endocrinol (Lausanne). (2020) 11:481. doi: 10.3389/fendo.2020.00481


	31. Xu X, Song R, Hu K, Li Y, Jin H, Chen B, et al. Multidisciplinary management for peutz–jeghers syndrome and prevention of vertical transmission to offspring using preimplantation genetic testing. Orphanet J Rare Dis. (2022) 17:64. doi: 10.1186/s13023-022-02221-z


	32. Martelli Júnior H, Neto PES, Aquino SN, Santos CCO, Pêgo SPB, Oliveira EA, et al. Amelogenesis imperfecta and nephrocalcinosis syndrome: a case report and review of the literature. Nephron Physiol. (2011) 118(3):62–5. doi: 10.1159/000322828


	33. Cunha KS, Rozza-de-Menezes RE, Andrade RM, Almeida L, Janini M, Geller M. Oral manifestations of neurofibromatosis type 1 in children with facial plexiform neurofibroma: report of three cases. J Clin Pediatr Dent. (2015) 39(2):168–71. doi: 10.17796/jcpd.39.2.972220046g774534


	34. da Costa CCG, Dias VO, Martelli DRB, Marques NCT, Coletta RD, Martelli Júnior H. First cases of oligodontia as a manifestation of the Zika virus congenital syndrome. Oral Surg Oral Med Oral Pathol Oral Radiol. (2022) 134(4):e261–6. doi: 10.1016/j.oooo.2022.04.045


	35. Zhang YL, Wang CN, Fan ZP, Jiao Y, Duan XH. Education status of oral genetics at the fourth military medical university and other Chinese dental schools. Chin J Dent Res. (2016) 19(4):225–9. doi: 10.3290/j.cjdr.a37147


	36. Casado PL, Quinelato V, Cataldo P, Prazeres J, Campello M, Bonato LL, et al. Dental genetics in Brazil: where we are. Mol Genet Genomic Med. (2018) 6(5):689–701. doi: 10.1002/mgg3.457


	37. Hosen MJ, Anwar S, Mourosi JT, Chakraborty S, Miah MF, Vanakker OM. Genetic counseling in the context of Bangladesh: current scenario, challenges, and a framework for genetic service implementation. Orphanet J Rare Dis. (2021) 16(1):168. doi: 10.1186/s13023-021-01804-6


	38. Henneman L, Timmersmans DRM, van der Wal G. Public experiences, knowledge and expectations about medical genetics and the use of genetic information. Community Genet. (2004) 7(1):33–43. doi: 10.1159/000080302


	39. Mueller B, Engelbert R, Baratta-Ziska F, Bartels B, Blanc N, Brizola E, et al. Consensus statement on physical rehabilitation in children and adolescents with osteogenesis imperfecta. Orphanet J Rare Dis. (2018) 13(1):158. doi: 10.1186/s13023-018-0905-4


	40. Campbell T, Chen CYJ, Chhina H, Chahal R, Cooper A, Elliott AM. Support, information, and integration of genetics for children with congenital lower limb deficiencies in British Columbia, Canada. Paediatr Child Health. (2019) 24(6):395–401. doi: 10.1093/pch/pxz001


	41. Koido K, Malmgren CI, Pojskic L, Almos PZ, Bergen SE, Borg I, et al. Lack of guidelines and translational knowledge is hindering the implementation of psychiatric genetic counseling and testing within Europe - A multi-professional survey study. Eur J Med Genet. (2023) 66(8):104805. doi: 10.1016/j.ejmg.2023.104805


	42. Debossan SAT, Deps TD, Prado HV, de Abreu MHNG, Borges-Oliveira AC. Access to oral health care services for individuals with rare genetic diseases affecting skeletal development. Spec Care Dentist. (2022) 42(1):32–40. doi: 10.1111/scd.12639


	43. Vettore MV, Borges-Oliveira AC, Prado HV, Lamarca GA, Owens J. Rare genetic diseases affecting skeletal development and oral health disparities among children and adolescents: a pathway analysis. Int Dent J. (2020) 70(6):469–76. doi: 10.1111/idj.12583


	44. Toupenay S, Razanamihaja N, Berdal A, Boy-Lefèvre ML. Rare diseases with oral components: care course and quality of life. Community Dent Health. (2013) 30(1):10–4.23550500


	45. Tovani-Palone MR, Bistagnino F, Shah PA. Multidisciplinary team for patients with neurocutaneous syndromes: the little discussed importance of dentistry. Clinics (Sao Paulo). (2024) 79:100332. doi: 10.1016/j.clinsp.2024.100332


	46. Buchholzer S, Verdeja R, Lombardi T. Type I neurofibromatosis: case report and review of the literature focused on oral and cutaneous lesions. Dermatopathology (Basel). (2021) 8(1):17–24. doi: 10.3390/dermatopathology8010003


	47. Bufalino A, Paranaíba LMR, Gouvêa AF, Gueiroz LA, Martelli-Júnior H, Júnior JJ, et al. Cleidocranial dysplasia: oral features and genetic analysis of 11 patients. Oral Dis. (2012) 18(2):184–90. doi: 10.1111/j.1601-0825.2011.01862.x


	48. Agarwal R, Liebe S, Turski ML, Vidwans SJ, Janku F, Garrido-Laguna I, et al. Targeted therapy for hereditary cancer syndromes: neurofibromatosis type 1, neurofibromatosis type 2, and gorlin syndrome. Discov Med. (2014) 18(101):323–30.25549703


	49. Pérez LAM, Sordo MLA, Zamora EH, Barrios BCA. Oral pathology in a group of Mexican patients with genetic diseases. Med Oral Patol Oral Cir Bucal. (2007) 12(2):E92–5.


	50. Syngal S, Brand RE, Church JM, Giardiello FM, Hampel HL, Burt RW, et al. ACG clinical guideline: genetic testing and management of hereditary gastrointestinal cancer syndromes. Am J Gastroenterol. (2015) 110(2):223–62. doi: 10.1038/ajg.2014.435


	51. Stratakis CA. Hereditary syndromes predisposing to endocrine tumors and their skin manifestations. Rev Endocr Metab Disord. (2016) 17(3):381–8. doi: 10.1007/s11154-016-9401-0


	52. Aslanian HR, Lee JH, Canto MI. AGA Clinical practice update on pancreas cancer screening in high-risk individuals. Expert Review. Gastroenterology. (2020) 159(1):358–62. doi: 10.1053/j.gastro.2020.03.088






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Knowledge and attitudes about rare genetic diseases among practitioners of oral medicine/pathology in Brazil: a cross-sectional study

		1 Introduction



		2 Material and methods



		3 Results



		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Oral Health

Knowledge and attitudes about rare
genetic diseases among practitioners
of oral medicine/pathology in
Brazil: a crosssectional study








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Oral Health





OPS/images/froh-06-1573355-g001.jpg
FIRST SESSION

Question Answer options

Federative Unit

the federal district.

City/Municipality Open-ended question
Institution where you work Open-ended question.
Specialist in Oral Medicine/Oral Pathology? Yes. No.
Master’s degree (Msc) Yes. No.
PhD degree Yes. No.

Open-ended question.
Year of graduation (Specialist/Msc/PhD) Open-ended question.

Employment relationship Public Colleges. Private Colleges. Private
practice. Public healthcare system. Others.

Workplace Open-ended question.

SECOND SESSION

Yes. No.

on genetic discases?

Yes. No.

patients to a Yes. No.
clinical geneticist?

Yes. No.
attention to a possible genetic disease?
I i ions, and  Open-ended question.
Yes. No.
diseases?
Yes. No.
suspicion of diseases?
If yes, could you specify which ones? Yes. No.

Yes. Maybe. No.
Specialists should be part of the multidisciplinary
team involved in clinical genetics?

Regarding the integration of OM/OP into the Open-ended question.

'you see any difficulties for this interaction?





OPS/images/froh-06-1573355-g002.jpg





